Phospholipase C isoforms are localized at the cleavage furrow during cytokinesis.
It has recently been demonstrated that phosphatidylinositol 4,5-bisphosphate (PIP2) is localized at the cleavage furrow in dividing cells and its hydrolysis is required for complete cytokinesis, suggesting a pivotal role of PIP2 in cytokinesis. Here, we report that at least three mammalian isoforms of phosphoinositide-specific phospholipase C (PLC), PLCdelta1, PLCdelta3 and PLCbeta1, are localized to the cleavage furrow during cytokinesis. Targeting of the delta1 isoform to the furrow depends on the specific interaction between the PH domain and PIP2 in the plasma membrane. The necessity of active PLC in animal cell cytokinesis was confirmed using the specific inhibitors for PIP2 hydrolysis. These results support the model that activation of selected PLC isoforms at the cleavage furrow controls progression of cytokinesis through regulation of PIP2 levels: induction of the cleavage furrow by a contractile ring consisting of actomyosin is regulated by PIP2-dependent actin-binding proteins and formation of specific lipid domains required for membrane separation is affected by alterations in the lipid composition of the furrow.